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Art Unit: 1651 

DETAILED ACTION 

Specification 

Applicant is reminded of the proper content of an abstract of the disclosure. 

A patent abstract is a concise statement of the technical disclosure of the patent 
and should include that which is new in the art to which the invention pertains. If the 
patent is of a basic nature, the entire technical disclosure may be new in the art, and the 
abstract should be directed to the entire disclosure. If the patent is in the nature of an 
improvement in an old apparatus, process, product, or composition, the abstract should 
include the technical disclosure of the improvement. In certain patents, particularly 
those for compounds and compositions, wherein the process for making and/or the use 
thereof are not obvious, the abstract should set forth a process for making and/or use 
thereof. If the new technical disclosure involves modifications or alternatives, the 
abstract should mention by way of example the preferred modification or alternative. 

The abstract should not refer to purported merits or speculative applications 
of the invention and should not compare the invention with the prior art. 

Where applicable, the abstract should include the following: 

(1 ) if a machine or apparatus, its organization and operation; 

(2) if an article, its method of making; 

(3) if a chemical compound, its identity and use; 

(4) if a mixture, its ingredients; 

(5) if a process, the steps. 

Extensive mechanical and design details of apparatus should not be given. 

The abstract should be in narrative form and generally limited to a single 
paragraph on a separate sheet within the range of 50 to 150 words. It is important that 
the abstract not exceed 150 words in length since the space provided for the abstract 
on the computer tape used by the printer is limited. The form and legal phraseology 
often used in patent claims, such as "means" and "said," should be avoided. The 
abstract should describe the disclosure sufficiently to assist readers in deciding whether 
there is a need for consulting the full patent text for details. 

The language should be clear and concise and should not repeat information 
given in the title. It should avoid using phrases which can be implied, such as, 
"The disclosure concerns," "The disclosure defined by this invention," "The disclosure 
describes," etc. 
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The use of the trademark "GELRITE" has been noted in this application (p.9, line 
7, e.g.). It should be capitalized wherever it appears and be accompanied by the 
generic terminology. The trademark "APPLIKON" (p.13, line 9) should be amended 
similarly. 

Although the use of trademarks is permissible in patent applications, the 
proprietary nature of the marks should be respected and every effort made to prevent 
their use in any manner that might adversely affect their validity as trademarks. 

The disclosure is objected to because of the following informalities: Tables 1 , 2 
and 3 are illegible. New tables should be provided in which the top row can be clearly 
read. Additionally, the use of the term "minimal medium" is queried in table 3 and on 
p. 16, for example, as applicants claim the use of a chemically defined minimal medium 
(p.16, line 4) but also disclose the addition of yeast extract to said medium (p.16, line 7). 
Applicant should clarify whether the bacteria of the invention produce lactic acid when 
grown only in chemically defined minimal medium, or whether addition of yeast extract 
is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1 and 7-10 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 
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Claim 1 recites a "process for the preparation of lactic acid and/or lactate wherein 
a pentose-containing substrate is homolactically fermented by a moderately 
thermophilic Bacillus species, which ferments anaerobically." It is not clear to which 
element of the claim the phrase "which ferments anaerobically" refers. The claim may 
be interpreted to mean that the claimed process of homolactic fermentation is carried 
out under anaerobic conditions, or that the claimed moderately thermophilic Bacillus 
species has the capability to ferment anaerobically, but the particular process being 
claimed does not require anaerobic conditions. 

Claim 8 recites "moderately thermophilic bacillus" in line 2. Scientific (Latin) 
names of organisms should be italicized, and the first letter of the genus only should be 
capitalized, e.g. Bacillus coagulans. 

Claim 7 depends from claim 1 and recites the limitation "the fermentation broth" 
in lines 2-3. There is insufficient antecedent basis for this limitation in the claim. Claim 1 
does not recite a fermentation broth. Claims 9 and 10 depend from claim 8 and recite 
the limitation "the fermentation broth" in lines 2 and 3, respectively. There is insufficient 
antecedent basis for this limitation in the claims. Claim 8 does not recite a fermentation 
broth. 

Claim 9 depends from claim 8 and recites the limitation "the separation" in line 2. 
There is insufficient antecedent basis for this limitation in the claim. Claim 8 does not 
recite a separation. 
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Claim Rejections - 35 USC § 102 

It is noted that in claims 1-10, Applicant recites the phrase "containing," which is 
open-claim language. It is held "the transitional phrases "comprising", "consisting 
essentially of and "consisting of define the scope of a claim with respect to what 
unrecited additional components or steps, if any, are excluded from the scope of the 
claim. The transitional term "comprising", which is synonymous with "including," 
"containing," or "characterized by," is inclusive or open-ended and does not exclude 
additional, unrecited elements or method steps. See, e.g., Invitrogen Corp. v. Biocrest 
Mfg., LP., 327 F.3d 1364, 1368, 66 USPQ2d 1631, 1634 (Fed. Cir. 2003). "The 
transition "comprising" in a method claim indicates that the claim is open-ended and 
allows for additional step" (MPEP § 21 1 1 .03 [R-2] Transitional Phrases). For purposes 
of examination, the word "containing" is interpreted to mean "comprising." 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-5 and 7 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Payot et al. (Applicant's IDS of 6/1 5/04) in light of Godshall et al. (2002, AVH 
Association, 9 th Symposium; p.23-30). The claims are drawn to a process for 
homolactically fermenting lactic acid or lactate using a moderately thermophilic Bacillus 
species from a pentose-containing substrate (which contains glucose, xylose, or 
arabinose in some dependent claims). In some dependent claims, the bacteria are 
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Bacillus coagulans or Bacillus smithii. In some dependent claims, the lactic acid and the 
bacteria are separated from the vessel in which fermentation occurs. The phrase "which 
ferment anaerobically" in claim 1 is interpreted to refer to the bacteria themselves, not 
the process of fermentation. 

Payot et al. teach a process for the production of lactic acid by Bacillus 
coagulans from molasses. Godshall et al. is cited as evidence that molasses comprises 
glucose, xylose, and arabinose (Table 3). In the process of Payot et al., the B. 
coagulans biomass is separated from the culture medium comprising fermented lactic 
acid (Figure 8). Additionally in the method of Payot et al., lactic acid is separated from 
the other components of said culture medium using high-performance liquid 
chromatography (p. 192, column 2, paragraph 1). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating . 
obviousness or nonobviousness. 
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Claims 1-5 and 7-9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over PCT '601 (2003; reference [N]) in view of Payot et al. (IDS). The claims are drawn 
to a process for homolactically fermenting lactic acid or lactate using a moderately 
thermophilic Bacillus species from a pentose-containing substrate (which contains 
glucose, xylose, or arabinose in some dependent claims). In some dependent claims, 
the bacteria are Bacillus coagulans or Bacillus smithii. In some dependent claims, the 
lactic acid and the bacteria are separated from the vessel in which fermentation occurs. 
The phrase "which ferment anaerobically" in claim 1 is interpreted to refer to the process 
of fermentation itself, not to the bacteria. 

PCT '601 teaches a process for using B. coagulans J44 and B. smithii J30 to 
ferment lactic acid from a chemically defined medium (i.e. containing only salts, 
vitamins, buffers and amino acids in addition to a chosen carbohydrate source, said 
sources including glucose, xylose and arabinose, inter alia) in microaerophilic conditions 
(p. 7-10). PCT '601 further teaches that said lactic acid is the majority product of said 
fermentation (Table 1). PCT '601 does not specifically teach said fermentation under 
anaerobic conditions, nor does it teach separation steps for the biomass or the 
produced lactic acid. 

Payot et al. teach that at a given pH, the production of lactic acid by S. coagulans 
increases significantly (Table 5). Additionally, in the process of Payot et al., the S. 
coagulans biomass is separated from the culture medium comprising fermented lactic 
acid (Figure 8). Later in this process, lactic acid is separated from the other components 
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of said culture medium using high-performance liquid chromatography (p. 192, column 2, 
paragraph 1 ). 

One of ordinary skill in the art would have had a reasonable expectation of 
success in making said substitutions because it is known that B. coagulans ferments 
pentose sugars to lactic acid under anaerobic conditions, and because it is well known 
in the art to separate fermentation products from the culture medium for later 
applications. 

It would have been obvious to a person of ordinary skill in the art. at the time the 
invention was made to substitute the anaerobic conditions and separation steps of 
Payot et al. into the lactic acid production of PCT '601 because B. coagulans produces 
more lactic acid under said conditions. Additionally, it is industrially desirable not only to 
produce optically pure lactic acid, but also to collect it for later applications. The skilled 
artisan would have been motivated to make said modifications because efficient 
production and collection of lactic acid from new sugar sources, e.g. pentoses, would 
increase the amount of lactic acid able to be produced from carbon sources like 
molasses that previously could not be utilized fully. 

Thus, the invention as a whole would have been prima facie obvious to one of 
ordinary skill in the art at the time the claimed invention was made. 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over PCT '601 
and Payot et al. as applied to claims 1-5 and 7-9 above, and further in view of U.S. '477 
(1978, reference [B]). Claim 6 is drawn to a process as described above in which lactic 
acid is fermented by a mixture of bacteria comprising a Bacillus species and another 
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lactic acid-producing microorganism. PCT '601 does not teach fermentation by a 
mixture of bacteria. 

U.S. '477 teaches a process for preparing a Bacillus fermentation product, using 
a mixture of Bacillus natto and other lactic acid-producing bacteria, e.g. Lactobacillus 
sporogenus, Lactobacillus acidophilus and Pedicoccus acidilactici (Example and Table 
1). Accordingly, one of ordinary skill in the art would have had a reasonable expectation 
of success in combining two or more strains of lactic acid-producing bacteria to ferment 
a given carbon source because it is well known that different strains have different 
properties that may complement each other. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to conduct the fermentation of PCT '601 using a mixture of different 
fermenting bacteria because said mixture may have different properties than any of its 
individual components. The skilled artisan would have been motivated to make said 
modification because one strain may be more efficient at fermenting xylose, for 
example, while another is more efficient at fermenting glucose. 

Thus, the invention as a whole would have been prima facie obvious to one of 
ordinary skill in the art at the time the claimed invention was made. 

Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over PCT 
'601 and Payot et al. as applied to claims 1-5 and 7-9 above, and further in view of U.S. 
'881 (1991, reference [A]). Claim 10 is drawn to a process as described above in which 
lactic acid is produced by bacteria and purified after separation from the culture 
medium. PCT '601 does not specifically teach additional purification steps. 
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U.S. '881 teaches a process for fermenting organic acids, e.g. lactic acid, from 
Bacillus coagulans in which the bacteria are separated from the chemically defined 
culture medium (Example II) before the lactic acid is removed from said medium by 
ultrafiltration. The lactic acid is further purified using reverse osmosis (Example I). 

Accordingly, one of ordinary skill in the art would have had a reasonable 
expectation of success in removing impurities from lactic acid produced by Bacillus 
coagulans using reverse osmosis because reverse osmosis is a technique well known 
in the art for purifying aqueous solutions comprising salts and sugars. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to purify the lactic acid of PCT '601 and Payot et al. with the 
reverse osmosis step of U.S. '881 because lactic acid produced by bacteria in culture 
media is contaminated with other biochemical products. The skilled artisan would have 
been motivated to make said modification because removing impurities from lactic acid 
is essential before said lactic acid can be used for downstream applications. 

Thus, the invention as a whole would have been prima facie obvious to one of 
ordinary skill in the art at the time the claimed invention was made. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lora E Barnhart whose telephone number is 571-272- 
1928. The examiner can normally be reached on Monday-Friday, 8:00am - 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael G Wityshyn can be reached on 571-272-0926. The fax phone 
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number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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